This paper provides an overview of Czech food import demand in the transition period of the 90's. It also provides econometrical estimates of own-and crossprice elasticities and group expenditure elasticities of Czech import demand for a number of foods. Based on the Hausman test for endogeneity, which supports the hypothesis that Czech import prices were exogenously determined outside of the Czech economy, we estimated five demand models as direct-demand systems of the AIDS type. The econometric estimation of elasticities was based on bi-
Introduction
Considering the deep level of governmental involvement and the distortions in the agricultural markets of the European Union, the question of agricultural trade between Eastern and Western Europe has obviously become one of the most important problems in the whole international trade debate surrounding the process of economic transition. The importance of agriculture in East -West relations is also accentuated by the huge share of agricultural employment in
Central and Eastern European Countries (CEECs).
During the transition period, there has been an interesting contrast in the views of the future of the agricultural trade flows between CEECs and Western countries. Many Western policymakers and researchers have claimed that there is a threat of vast flows of cheap food from CEECs to the EU countries. This view has been shared by many economists in parts of the CEEC, especially in Poland and Hungary. Of course, from their point of view this has not been viewed as a threat to EU farming, but rather as a much-welcomed opportunity to promote their domestic growth and improve their trade balance. On the contrary, in some countries, notably in Czechoslovakia and later in the Czech Republic, the prevailing opinion has been that the more efficient EU agriculture will pose a significant threat to the survival of domestic farming in the medium and long terms.
In accordance with its general philosophy of free market liberalism, the Czech government did not take significant sectoral measures to protect Czech agriculture from foreign competition. For domestic producers, the most important measure of protection from foreign competition was the devaluation of the Czech currency, 1 which had an economy-wide impact. Because there is a higher inflation rate in the Czech Republic than in the EU, the pro-export influence of the exchange rate gets slowly wiped out. So we see an increa.se in imports of agricultural goods of Western European origin into the Czech Republic. In order to create rich structural and empirically-ba.sed models which would really be able to answer pressing questions of economic policy and research, a number of structural parameters must be used in these models.
Some of the most important parameters in virtually all complex models of the agriculture and food sector are import demand elasticities. They are also staple parameters of international trade models. While many papers, studies and monographs provide estimates of import demand ela.sticities for the US and other developed and developing countries [Stern, Francis and Schumacker (1976), Carter and Gardiner (1988) , Herrmann, Mittelhammer, and Lin (1993), Huang (1993)], no corresponding estimates for transition economies are available.
The major purpose of this paper is to provide estimates for the agricultural and food sector of the Czech economy using the commodities-based Almost Ideal Demand System (AIDS) specification, which has so far been used only in the context of domestic demands and which is new to commodity cross-price import demand estimations.
There are several approaches to the estimation of trade elasticities, as summarized in Gardiner and Dixit (1986). Our approach could be characterized in their terminology as belonging to the class of direct estimation methods.
The Empirics of Czech Food Trade

Historical Development
In the pre-reform period up to the end of 1989, Czechoslovakian foreign trade was based on administrative regulations under the state monopoly on foreign trade.
Under that regime there was generally no need to introduce complicated tariff and non tariff schemes favouring domestic producers over imports from abroad.
The general goal of food trade policy at that time was to achieve the highest possible degree of self sufficiency in the staple foods of the temperate climatic zone. The main rationale behind this goal was the political and strategic objective of avoiding food dependency on Western countries.
The year 1990 marked a period of transition from the old centrally-planned regime to the new market-determined regime. Up to the end of June 1990 the old centrally-determined prices of food were in force in the Czechoslovak food market. At the beginning of July 1990, there was an increase in the level of prices, but the new prices were again centrally determined and stable.
In 1990 food imports were still nominally under the control of the stateowned monopolistic trade organizations. But a lot of enterprising people saw the potential for profit and started to import food, sometimes illegally or half legally.
The general social and economic climate of the changes in social institutions and the non-organized nature of new trading activities can be seen from the fact that we do not have any reliable numbers on the commodity structure of Czechoslovakian international trade for food commodities in 1990.
The year 1991 began with price liberalization in January, which marked the end of the period of administratively-determined stable prices. Food imports were still placed under the same low, pre-reform tariffs and no specific measures were taken in the agro-food trade which differentiated it from the treatment of other goods. The main instruments keeping the Czechoslovak market from being flooded with foreign goods were a pro-export exchange rate devaluation and the inability of foreign producers and traders to exploit the new market quickly.
A new system of market protection was introduced in Czechoslovakia in the beginning of 1992. This new system was a step away from the foreign trade liberalism of 1991. It was based on substantially higher tariffs in general and especially for sensitive commodities like agricultural products and food. The tariffs were supplemented by import levies for selected agricultural products. These levies were termed "variable levies," but actually the overwhelming majority of them were not changed over time, so in fact they became part of a stable tariff protection. This means that it was technically very easy to tariffy them in 1995, as required by the Uruguay Round Agreement.
The newly elaborated customs classification was harmonized with the EU Customs Nomenclature (CN) code, and, for the majority of agro-food products, market protection by tariffs was set roughly at the EU level. This increase in 4 domestic market protection was partly offset by the elimination of the import surcharge at the end of 1992.
These changes illustrated a change in the approach of Czechoslovak agricultural policy makers from liberalism and free-marketism, understood as the natural opposite of a centrally planned economy, towards a policy that was more attuned to the political and economic realities of agricultural policy-making, as represented by the Common Agricultural Policy of the EU.
The period 1993-97, from which our data for the calculation of import demand elasticities were generated, could be roughly divided into two parts. The (1995, 1996) and Customs Statistics data.
were abolished two months after their introduction.
The relatively stable shares of food imports compared to total Czech imports, given in Table 1 , show that food imports are basically determined by the same forces as the other imports. Nevertheless, there was a slight trend towards an increased share of food imports at the beginning of the transition, which was followed by a decrease to lower than pre-reform levels in 1996 and 1997.
The regional structure of Czech food imports changed sharply during the first years of the transition, when the share of imports from developed countries almost doubled between 1989 and 1992. Since 1992, the share of developed countries has been at a stable levels around 60 percent of the total Czech agricultural and food imports.
Commodity Structure of Czech Food Imports
The major feature of the commodity structure of Czech food imports is its relative stability, which can be seen from the shares in Table 2 .
The sharpest and most significant change in the shares of food groups between the pre-and post-reform period was the decline in imports of feedstuffs and foodprocessing residuals reused for feeding animals. Other major changes between 6 the pre-and post-reform period were concentrated in the rise in the share of the imports of processed edible preparations and food products, especially cereals, and in the rise in the share of animal and vegetable fats and oils.
The decrease in the import of animal feed was due to structural changes, the most important of which was the significant decrease of animal production in Czech agriculture. The increased demand for fats and oils was partly price-driven when these oils were substituted for butter and other milk-based products, which have been relatively more expensive since the reform. The other reason for the increased demand for oils and fats was the aggressive promotion of new types of spreads, which coincided with growing concerns for the consumption of so called "healthy" foods. Starting in 1993 the Czech producers of oils and fats managed to reorient their production program to the new products. Consequently, they captured a higher portion of consumer demand which led to a decrease in the share of imported fats and oils. The rise in the share of processed foods was a reflection of the satisfaction of the demand for foods previously inaccessible to Czech consumers, either because the foods were not sold in Czech shops, or because the average Czech consumer did not know about them. This is especially true for products like breakfast cereals, which were previously virtually unknown in the Czech Republic.
The time-series of import shares show that the major transitional changes were over by the end of 1992. These time-series indicate that the import demand for food groups in the period we used for the estimation of import demand elasticities already achieved a new long-term equilibrium which could last up to the accession of the Czech Republic into the EU. This stable character of the composition of Czech food imports was not disturbed by the slow-down in the growth of the Czech economy in 1996 and 1997.
The majority of imported foods were products which cannot be grown III (1995, 1996) and Customs Statistics data. 
Consumer Attitudes Toward Imports
The preferences of Czech consumers with respect to domestic and foreign food products and their attitudes toward agricultural protectionism have been investigated since 1993 in a series of surveys by Stikova and Krejci (1994 , 1997 ).
According to their sample of almost 1000 households in 1996, 13. Approximately half of the households were of the opinion that imported food products on the Czech market lead to excessive increases in prices and in the cost of living. This opinion was quite stable over the whole investigated period [1993] [1994] [1995] [1996] . Approximately 45 percent of the questioned sample thought that imports of foreign food products should be decreased. This percentage was almost the same as the proportion of people supporting agricultural protectionism. There was only a slight change between 1993 and 1996, towards a less favorable opinion about the desirability of imports of foreign food products.
When comparing domestic and imported products according to a number of specified attributes, the majority of sampled households differentiated between domestic and foreign products. But the degree of differentiation was far from uniform across the attributes. There was also a significant evolution over time in the attitude towards imported foods.
Before 1990 there was only a limited selection of imported food products in Czech food stores, and their prices were administratively determined not to vary greatly from the prices of corresponding Czech products. The demand for foreign goods was quite high and consumers considered them superior to domestic products. This consumer attitude persisted during the first few years of the transformation, but has no longer held true in the later years of transformation from which we take our data for the estimation of import demand elasticities.
Over the transition period consumers have also become increasingly priceconscious when choosing foods. More rational, price-based consumer choices have been evident since the beginning of 1993 which is the starting point of our data set used for the calculation of import demand elasticities.
The general trend over time since the beginning of 1993 has been a movement towards preferring domestic products and away from believing that imported products are significantly better than domestic products in all respects.
The data for 1996 showed that 80 percent of consumers considered Czech food products to be more affordably-priced than imported products. More consumers preferred Czech food products over the imported food products when considering the quality of the food components, the information provided by the labels on goods, taste, the selection in food stores, general quality, and the level of harmful residuals. Furthermore, most Czech consumers trusted that domestic producers used the proper ingredients in the production of food and did not cheat consumers by substituting cheaper ingredients. Imported goods still claimed advantages in some respects, primarily connected with packaging, which was considered to be better for imported foods than for domestic foods by 66 percent of consumers in 1996. The size of packages, the durability of goods, and the suitability of goods for special occasions and celebrations were other attributes for which the percentage of consumers who preferred imported products was higher than the percentage of consumers who preferred the Czech products. The higher percentage of people considering the consumer information provided by labels on goods to be better for Czech products than for imports in 1995 and 1996 resolved the apparent contradiction of previous years. During the period 1991-1994, consumers thought that foreign foods provided more complete information on the label, yet at the same time they were more afraid of foreign producers using inferior materials in the production of foods. Of course, the perception of inferior materials is still very different for Czech consumers than for, say, U.S. consumers. For example, many Czech consumers believe foods prepared with low-fat materials cheat on traditional methods of preparation, which used high-fat milk or other animal fats.
These findings support our approach to treating imported food products as different from domestic goods, and they strengthen our price-based model of food demand.
Model Specification
While the first theoretically consistent estimations of demand systems were done using the linear expenditure systems, which was applied to Czech domestic food demand by Janda (1995) , the majority of estimations in recent years have been done by systems belonging to the class of flexible functional forms. The most prominent of these are Almost Ideal Demand System (AIDS) models. In the context of domestic food demand in transition economies, AIDS models were used in studies by Balcombe and Davis (1996) 
J=1
(1) where n 1 n n 
k=1 The expenditure elasticities of import demand ei and compensated (Hicksian) price elasticities eij are computed from the estimated parameters of the AIDS system as outlined in Pierani and Rizzi (1991) as:
where Oij is the Kronecker delta (Oij = 1 for i = j and Ojj = 0 for i =I-j).
In computing the elasticities, we have computed the observation specific values (expenditure shares Wi, Wj, logarithms of expenditure log m, and logarithmic price index log P) as arithmetic averages of the sample values.
The main reason for the choice of the AIDS system to model import demand is the firm theoretical support for this system as opposed to some other approaches.
In order to be fully consistent with underlying economic theory, the demand system has to satisfy the restrictions of a) adding up:
i=l i=l i=l i=l b) homogeneity of degree zero in prices:
j=l c) symmetry:
and d) negativity.
Negativity cannot be ensured by any restrictions on the parameters alone.
But it can be easily verified at any sample point by checking the eigenvalues of
where 8ij is an element of the Slutsky matrix. The eigenvalues of matrix K have the same signs as those of the Slutsky matrix. If all of the eigenvalues are non-positive, then Slutsky matrix is negative semi-definite and the underlying expenditure function satisfies the concavity property.
In order to impose negative semi-definiteness at given point we have used the approach based on imposing restrictions on the price coefficient matrix r = hij J.
This method is described in Kohli (1991) and it was originally proposed by Wiley,
Schmidt and Bramble (1973).
In the estimation of the AIDS system, linearization through the Stone price index is used in the overwhelming majority of applied studies. A series of recent articles [Moschini (1995) , Hahn (1994) , Buse (1994) The AIDS systems are usually specified as direct-demand systems. This means that prices are assumed to be predetermined. This assumption is equivalent to assuming that supplies are perfectly elastic and that demands adjust to clear the market. As emphasized by Moschini and Vissa (1993) 
Empirical Results
The Czech food and agricultural imports data used in our study were based on the customs declarations data collected by the Czech customs authorities between the establishment of the Czech Republic on January 1, 1993 and August 1997. All data in the source files from the Czech Customs Directorate were given at the most detailed commodity level as coded by the 8-digit customs nomenclature (CN)
code. These data were monthly aggregates according to trading countries. The most fundamental individual transaction-specific data was therefore not available.
In order to facilitate further analysis we once more aggregated these source data according to groups of goods and groups of countries. Because of problems in recording trade with Slovakia immediately after the split of Czechoslovakia, we have discarded the data for January and February 1993. In order to eliminate the possible spurious influences of the discrete character of trading, we considered as our time unit the periods of two months. Consequently we avoided the problem of zero levels of trading which sometimes happened when we experimented with monthly data. As a results of these data arrangements we obtained 27 bimonthly observations for our analysis.
The quantity data used as the input series into our computations were quan- The fifth system was a more aggregated one. It included the composite commodities meat, carbohydrates, fruits and vegetables, dairy and sweets. These commodities were aggregations of the above-defined four food groups.
The actual maximum likelihood estimation of the AIDS import demand sys- In testing homogeneity, the unrestricted system was given by the shares equations (1) with adding up restrictions (6) imposed. In testing symmetry, the unrestricted system was given by shares equations (1) with adding up (6) and homogeneity (7) flo -
where M was the number of equations, T was the number of time-series observations, Nu was the number of parameters of the unrestricted (restricted) model, N R was the number of parameters of the restricted model. Using this adjusted likelihood ratio test we did not reject homogeneity or symmetry at any conventional level of significance.
In testing for the concavity of the expenditure function we restricted ourselves only to the investigation of concavity at the sample mean. The concave property was violated for the meat and the dairy and sweets models. Subsequently we have enforced this property by imposing restrictions on the price coefficients matrix r at the sample mean.
In testing for the exogeneity of prices we used German agricultural prices as instruments. The German prices served as proxies for the world prices most relevant to the import prices facing the Czech Republic. We used the prices of 10 major agricultural commodities -cattle, pigs, eggs, broilers, butter, cheese, included these prices, lagged once and twice, in our set of instruments. This means that we used a set of 30 instrumental variables.
The Hausman test was insignificant in all five of the investigated models.
This means that we can be confident that prices in our estimated models were really exogenously predetermined by influences outside of the sphere of Czech food import demand.
The estimated compensated price elasticities and expenditure elasticities with respect to expenditures on the group of commodities included in the individual estimated models are given in Table 4 together with the estimated coefficients of the trend terms. The overwhelming majority of price elasticities and all of the group expenditure elasticities (with the exception of the group expenditure elasticity for beef) were statistically significant. The significance of price elasticities was especially notable in the case of own-price elasticities, almost all of which were significant at the 95 percent level. The only exception was the own-price elasticity of potatoes which was significant at the 94 percent level, however.
The values of price elasticities were within the range usually reported in the literature on this subject or used as a range of parameters in the partial or general equilibrium models concerned with agricultural commodities. The exceptions were the cross-price elasticities of beef and fish (e14 = 1.98) and pork and fish (e24 = 2.19). Almost all the goods were identified as Hicksian substitutes in all five models. The exceptions were only potatoes and rice, for which the cross-price elasticities were not significant, and pork and beef which had high and significant negative cross-price elasticities. Apart from beef and pork, all other commodities exhibited the expected relation among own-and cross-price elasticities when the reactions to the own-price changes were stronger than the reactions to the changes in prices of other commodities.
In the meat group the highest own-price elasticity was exhibited by pork, which accounts for the highest share of Czech meat consumption. Also, meat as a composite commodity in the foods model exhibited the own-price elasticity higher than one. The lowest own-price elasticity was associated with fruits and vegetables, which were price inelastic (e33 = -0.46) as a group. Fresh fruits, especially, had a low absolute value of own-price elasticity. Together with the low group expenditure elasticities of fruits and vegetables as a composite commodity (e3 = 0.82) and fresh fruits (e3 = 0.96), this showed that demand for the imports of fruits and vegetables and especially fresh fruits was not very responsive to changes in prices and expenditures.
Conclusions
In our paper we aimed to create a set of import demand elasticity estimates which could be used in economic analysis and in building structural models of the Czech economy or which could be used as an approximation of import demand elasticities in modelling other Central European transition economies. Consequently, our emphasis was on obtaining "model-free" estimates consistent with economic theory, which could be used by other economists in building their own models.
(By the term "model-free" we mean, that our estimates are not dependent on some special structure of a single international trade model of some specified class.) To this end, we provided the import demand elasticities based on the AIDS demand system approach with inclusion of the economic theory-based restrictions of homogeneity, symmetry, and negativity. The negativity restriction was implemented using the decomposition of the price coefficients matrix r.
Our estimation was based on the assumption, that for the Czech Republic as a small economy, the import prices of food and agricultural products are given exogenously. Using the Hausman specification test with German agricultural prices as instruments, we did not reject this assumption.
As a result of our estimation, we have obtained the set of one hundred estimates of own-price, cross-price and group-expenditure elasticities. In the overwhelming majority of cases our estimates were statistically significant and were within the range of values usually considered to be reasonable for food elasticities. All our commodity groups were found to be normal goods with positive group expenditure elasticities and almost all the goods were identified as Hicksian substitutes in all five models.
In order to get well-structured and generally interpretable estimates, we avoided the temptation to include explanatory variables other than unit values, quantities of imported foods, and time trend in our import demand regression equations.
We hope that our estimates will be useable as an input into a synthetic method (Gardiner and Dixit 1986) of creating parameters for large structural models.
